This study aims to examine the nexus between economic growth, FDI inflows and energy consumption on a panel of 17 countries using a 'growth model' framework and simultaneous-equation models estimated by the generalized method of moments (GMM) over the 1990-2012 period. We also implement these empirical models for 17 countries selected on the basis of data availability. They include: (a) 12 Middle Eastern countries, namely: Saudi Arabia, Qatar, Oman, Kuwait, Lebanon, United Arab Emirates, Iraq, Turkey, Iran, Syria, Jordan and Yemen, (b) 5 North African countries, namely: Egypt, Morocco, Tunisia, Algeria and Libya. Our results indicate that there is a bidirectional causal relationship between FDI inflows and economic growth, as between well as energy consumption and economic growth. Besides, there is a unidirectional causal relationship between energy consumption to FDI inflows for the global panel. This implies that the increase of energy consumption increases the FDI inflows for individual and collective countries.
INTRODUCTION
The relationship between energy consumption, foreign direct investment as well as energy consumption and economic growth has been the subject of considerable academic research over the past few decades (Omri and Kahouli, 2014) . Several studies have focused on different countries, time periods, modeling techniques and different proxy variables which have been used to determine the links between FDI inflows, energy consumption and economic growth. Roughly, we can categorize past studies into three lines of research.
The first line focuses on the relationship between energy consumption and economic growth. The relationship between energy consumption and economic growth has become a hot topic in environmental science and energy economics (Kraft and Kraft, 1978) . A large volume of empirical research from the last two decades has found that economic growth and energy consumption may be jointly determined (e.g. Omri, 2013; Ahmed and Azam, 2016) . Most of the empirical results indicated that higher economic growth requires more energy consumption (see, inter alia, Glasure, 2002; Ghali and El-Sakka, 2004; Akinlo, 2008; Apergis and Payne, 2009; Omri, 2013; Achour and Belloumi, 2016) . They also indicated that economic growth can indeed cause increases in energy consumption. Moreover, more efficient energy use needs a higher level of economic growth (e.g. Chan and Lee, 1996; Aqeel and Butt, 2001; Wei, 2002; Halicioglu, 2007; Chang et al., 2009; Shabbir et al., 2014; Saidi and Hammami, 2015; Jammaz and Aloui, 2015; Komal and Abbas, 2015; Iyke, 2016) .
The second line of research investigated the correlation between the FDI inflows and economic growth has been subject to rigorous research for years. According to the FDI-led growth hypothesis, FDI inflows can stimulate growth for the host countries by increasing the capital stock, creating new job opportunities, and easing the transfer of technology (see, inter alia, Borensztein et al., 1998; De Gregorio, 2003; De Mello, 1997; Ekanayake et al., 2003; Tsang and Yip, 2007; Omri and Kahouli, 2013; Abbes et al., 2015; Abdouli and Hammami, 2015) . In turn, higher economic growth creates new investment opportunities in the host country and can also cause larger inflows of FDI (e.g. Tsai, 1994; Rodrik, 1999; Mah, 2010; Anwar and Sun, 2011; Omri and Kahouli, 2014; Omri et al., 2015) .
The third line of research examined the link between foreign direct investment and energy consumption. Several studies have found that the FDI inflows induce energy consumption through the expansion of industrialization, transportation and manufacturing sector development while energy consumption is required to support the manufacturing process (e.g. Mielnik and Goldemberg, 2000; Mielnik and Goldemberg, 2000; Tang, 2009; Sadorsky, 2010; Bekhet and Othman, 2011; Omri and kahouli, 2014; Doytch and Narayan, 2016) .
The main objective of this paper is to investigate the relationship between FDI inflows, energy consumption, and economic growth for a panel of 17 MENA countries over the 1990-2012 period. We used the simultaneous equation model based on structural modeling to produce new evidence on the links between FDI inflows, energy consumption and economic growth. The introduction of the function of Cobb-Douglas production framework helped us to explore the causal relationships between the fallowing variables: FDI inflows, energy consumption, and economic growth in a growth framework.
The contribution of this paper to the existing literature is expressed by giving the first integrated approach to examine the three-way linkages between FDI inflows, energy consumption and economic growth in the MENA region. Particularly, this paper uses three structural equation models, which allow us ne to simultaneously examine the impact of (i) economic growth and energy consumption on FDI inflows (ii) economic growth and FDI inflows on energy consumption (iii) energy consumption and FDI inflows on economic growth.
The rest of the paper is organized as follows: after the introduction, which is provided in Section 1. above, a brief literature review is carried out in Section 2. The methodological framework is explained in Section 3. The Data and the results are discussed in Section 4. The Final section concludes the study and gives some policy implications.
OVERVIEW OF RELATED LITERATURE
There is extensive literature on the nexus of energy consumption, FDI Inflows and economic growth that have used panel data modeling techniques. Therefore, it should be noted that the modeling techniques with panel data are relatively recent compared to modeling techniques based on time series data. Generally, the empirical studies on the relationship between FDI inflows energy consumption and economic growth can be divided into two major groups. The first group focuses on the country-specific studies, while the other group focuses on multi-country studies.
Country-specific Studies
We begin our discussion with the findings of country-specific studies in the literature about the links between FDI inflows, economic and energy consumption. For example, Ghosh (2002) , Mozumder and Marathe (2007) , Pao (2009 ), Ghosh (2010 and Sbia et al. (2014) revealed that there was unidirectional causality running from economic growth to energy consumption in Turkey, Bangladesh, Taiwan, India, and UAE, respectively. However, Stern (1993) , Altinay and Karagol (2004) , Yuan et al. (2007) , Belloumi (2009 ), Chandran et al. (2010 , Yalta (2011) and Ikegami and Wang (2016) found that that there is a unidirectional causality from per capita electricity consumption to economic growth in USA, Turkey, China, Tunisia, Malaysia,Turkey and Germany. Moreover, other studies such as Khaliq and Noy (2007) , Tang et al. (2008 ), Zhang (2011 , Azlina and Mustopha (2012) and Fadhil and Almsafir (2015) found evidence of unidirectional causality running from FDI inflows to economic growth in Indonesia, China, Malaysia and Malaysia. In addition, Liu et al. (2002) , Chakraborty and Nunnenkamp (2006), Feridum and Sissoko (2011) and Olusanya and Olumuyiwa (2013) documented that economic growth attract more FDI inflows in China, India, Singapore and Nigerian.
The direction of causality between electricity consumption and FDI inflows are analyzed by many studies, Chima (2007) , Hubler (2009 ), Hai (2009 and Sbia et al. (2014) found that foreign direct investment declined energy demand in China, USA, China, and UAE.
In addition, the study of Anwar and Nguyen (2010) examined the foreign direct investment-economic growth nexus in Vietnam. There finding is thus consistent with the feedback hypothesis. In Portugal, Shahbaz et al. (2011) suggested that there is a bi-directional causality between electricity consumption and economic growth. On the other hand, Shahbaz et al. (2013) demonstrated that there is no causality linkage between GDP and energy consumption in the case of Indonesia.
Multi-country Studies
Several studies have developed the direction of causality between FDI inflows, energy consumption and economic growth for multi-country studies. For example, Tsai (1994) examined the links between FDI and economic growth for 62 countries and for 51 countries and find that FDI promotes economic growth and, in turn, economic growth is viewed as a tool to attract FDI. However, De Mello (1997) claimed that FDI a boosts economic growth in the long run through technological progress and knowledge spillovers in OECD and non-OECD countries for the 1970-1990 period. Similarly, Borensztein et al. (1998) tested the effect of FDI on economic growth in 69 developing countries. The empirical evidence supports the existence of a bi-directional relationship between foreign direct investment and economic growth. Moreover, other studies, such as Lee (2013) show that there is of a unidirectional causality running from FDI to economic growth for 19 of the G20 countries.
In addition, Omri (2013) used simultaneous-equation models to examine the nexus between CO2 emissions, energy consumption and economic growth in 14 MENA countries. Their empirical results showed that there exists a bidirectional causal relationship between energy consumption and economic growth. In the same context, Omri et al (2014) found that foreign direct investment and economic growth have a bi-directional causality in 54 countries. In addition, Omri and Kahouli (2014) examined the energy consumption-foreign direct investment-economic growth nexus of 65 countries and found there is mixed result about the causal relationship between income, FDI inflows and energy consumption.
Recently, Abdouli and Hammami (2016) found that FDI inflows and economic growth have a bi-directional causality in MENA countries.
To summarize the literature review, there has been an explosion of research on the relationship between FDI inflows, energy consumption and economic growth; however the existing research efforts failed to provide clear evidence on the direction of causality between these three variables. Therefore, our literature review suggests that the empirical results of the previous studies are inconclusive on the link between FDI inflows, economic growth and energy consumption at the same time in the MENA countries. 
EMPIRICAL METHODOLOGY

Econometric Modeling
In this paper, we examine the three-way linkages between FDI inflows, energy consumption and economic growth for 17 MENA countries, namely Algeria, Egypt, Iran, Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, Qatar, Saudi Arabia, Tunisia, Yemen and the UAE. The data are obtained from the World Development Indicators produced by the World Bank. FDI inflows, energy consumption and economic growth are in fact endogenous. As mentioned earlier, most of the existing literature supposes that economic growth is likely to lead to changes in foreign investment and energy consumption. It has also established that these two variables are often a key determinant of economic growth. Therefore, the interrelationships between the three variables are worth investigating by considering them simultaneously in a modeling framework.
The interrelationship between these three variables can be examined by making use of the aggregate production function. For this purpose, we employ the Cobb-Douglas production function including capital and labor as additional factors of production. Menyah and Wolde-Rufael (2010), Shahbaz et al. (2012) , Omri and Kahouli (2014) , Omri (2013) and Abdouli and Hammami (2015) among others included the energy and FDI variables in their empirical model to examine the impact of these two variables on economic growth. However, they found that FDI and energy generally stimulate economic growth.
In addition, Adeniyi et al. (2015) and Pradhan et al. (2015) , among others empirically tested the impact of financial development on economic growth. Moreover, and these studies showed that financial development has a statistical significant influence on economic growth. Thus, our proposed model, which is consistent with the broader literature on the determinants of economic growth cited above, takes the following form:
(1)
In our model we allow technology to be endogenously determined by FDI inflows and financial development and within an augmented Cobb-Douglas production function (Omri et al., 2014) . Financial development encourages the inflow of foreign direct investment and transfer of superior technology; it promotes economic growth via capital formation in making its efficient use. Therefore, we have:
where q is time-invariant constant, FD and FDI denoting respectively, financial development and FDI inflows. Substituting Eq. (1) into Eq. (2):
In Eq.
(1), we divide both sides by population to obtain all series in per capita terms. By taking log, the linearized production function can be given as follows:
Then, we write Eq. (3) in growth form with a time series specification, as follows:
where subscript = 1, … , denotes the country ( =17 in our study) and = 1, … , denotes the time period, and ( ) represents the growth rate of per capita GDP, ( ) the source the growth rate of capital stock, ( ) the source the growth rate of per capita FDI inflows, ( ) source the growth rate of per capita energy consumption, ( ) represents the growth rate of Financial development . The returns to scale are involved with FDI inflows, capital stock, energy consumption, and financial development and, are shown by , , and , respectively. We then use the production function in Eq. (5) to derive the empirical models to simultaneously examine the links between FDI inflows, energy consumption and GDP. These simultaneousequation models are also constructed on the basis of the theoretical and empirical insights from the previous literature and allow the investigation of the three-way linkages between our variables of interest.
In the above equations, in Eq. (6) , , and states that the FDI inflows, energy consumption, capital stock ( ) and Financial development level ( ) as measured by the ratio of total credit of the private sector to GDP are the driving forces of economic growth (e.g., Omri, 2013; Abdouli and Hammami, 2015; Pegkas, 2015; Baek, 2016) . In Eq. (7) b , b , b and b postulates the impact of economic growth, FDI inflows, trade openness and CO2 emissions on energy consumption (e.g., Omri et al, 2014; Saidi and Hammami, 2015; Shahbaz et al., 2015) . As we will show later, the all variables are stationary in their levels, hence no transformation is needed. With respect to Eq. (8), , , and postulates that the inflows can be influenced by economic growth, energy consumption, and capital stock, population density as measured by people per sq. km of land area (e.g., Choe, 2003; Alsan et al, 2004; Ang, 2008; Anwar and Sun, 2011; Omri and Kahouli, 2014; Kinuthia and Murshed, 2015; Salike, 2016) .
DATA AND DESCRIPTIVE STATISTIC
We use annual data for the per capita FDI inflows, per capita GDP, per capita energy consumption, financial development (DF), per capita capital stock, Population density (PD), CO2 emissions in tones metric and trade openness (trade) as measured by the ratio of exports plus imports to GDP. All the data collected for the 1990-2012 period, are sourced from the World Bank's World Development Indicators. To estimate our models, we divide the variables by the population to get the variables in per capita terms. Our study covers 17 countries selected on the basis of data availability. They include: (a) 12 Middle Eastern countries, namely: Kuwait, Oman, Qatar, Saudi Arabia, Lebanon, Iraq, United Arab Emirates, Turkey, Syria, Iran, Yemen and Jordan; (b) 5 North African countries, namely: Algeria, Morocco, Tunisia, Egypt and Libya.
Based on to the statistics recorded in Table 2 , it is clear that the highest average energy consumption is recorded for the high-income countries (Qatar) compared to other all countries .It is also worth highlighting that high-income countries' overall economic output is almost 64 times as much as that of low-income countries (Yemen). The coefficient of variation recorded for the energy consumption reveals that Kuwait (3568.894) ; is the most volatile compared to other countries. Qatar and Egypt have the highest coefficient of variation of 0.455 and 0.422, respectively, followed by Jordan and the UAE. In addition, the data reveal the same trend for trade measured as a percentage of GDP: Qatar, the UAE and Kuwait are more open compared to all other countries. This finding is consistent with international trade literature, which showed that petroleum Exporting Countries are more open to international trade (see, for example, Omri, 2013) . Moreover, the highest average capital stock, CO2 emission and the level of financial development is for the countries have the highest economic growth and energy consumption countries.
The mean value, the standard deviation and the coefficient of variation of different variables for the MENA countries are given below in Table 2 . This table provides a statistical summary associated with the variables for each country.
The highest mean GDP per capita is for Qatar (53,144.080), followed by the UAE (40,569.470) and Kuwait (26,113.050), the lowest is for Yemen, Egypt and Syria, respectively, (765.119), (1,175.913) and (1,519.974).
The more volatile in per capita GDP are in Kuwait, UAE and Qatar with a value (10,584.450), (40,569.470) and (4,515.345) respectively. The coefficients of variation are (0.405), (0.217) and (0.204), which is the highest for, Iran, Tunisia and Kuwait, respectively. Then, the lowest coefficient of variation is for Qatar and Yemen around (0.085) and (0.087), respectively.
Finally, the mean, standard deviation and the coefficient of FDI inflows are recorded highest for the UAE. It is also noted that the highest-income countries are more volatile in FDI inflows; with coefficient of variation 3.313, which is the highest compared to other countries coefficient of variation.
For the global panels the highest, mean is the per capita GDP (10,760.160) and the standard deviation and the coefficient of variation of per capita FDI inflows (50,461.410) and (13.943), respectively. 
MAIN RESULTS AND DISCUSSIONS
Panel Unit Root Tests
To estimate our models we start up our analysis with the implementation of the panel unit root tests. In panel data analysis, two-panel unit root tests are used to determine the stationary of variables are the Levin et al. (LLC) (2002) and Im and Pesaran (IPS) (2003) . However, the two tests must be taken first in order to identify the stationary properties of the relevant variables. According to Levin et al. (LLC) (2002) and Im and Pesaran (IPS) (2003) the null hypothesis implies is that there exist unit root (i.e. the variables are non-stationary); whereas the alternative hypothesis states that no unit root exists in the series (i.e. the variables are stationary). Table 3 show that the all the variables in level are statistically significant under the LLC and IPS tests, indicates that all variables are integrated of order zero, I(0). 
Results of Panel GMM Estimation
For estimated the three-way linkage between, FDI inflows, energy consumption and economic growth; the other variables were used as instrumental. We have used simultaneous equations are estimated by making use of two-stage least squares (2SLS), three stage least squares (3SLS) and the generalized method of moments (GMM) . In what follows, we report the results of only GMM estimation. However, the parameter estimates remained similar in magnitude and sign and, the GMM estimation results were generally found to be statistically more robust.
The empirical results of Eq. (6), (7) and (8) based on the GMM-estimation, are presented respectively in Tables 4, 5 and 6.
To estimate the models by the GMM estimation, some tests have been used. We have two important specification tests are used for simultaneous equation regression models which are developed by Newey (1985) and Smith and Blundell (1986) who are the test of endogeneity, homogeneity and test of overidentifying restrictions.
First, we have used the Durbin-Wu-Hausman test to test the endogeneity for all three equations. The null hypothesis of the DWH endogeneity test is that an ordinary least squares (OLS) estimator of the same equation would yield consistent estimates; that is, an endogeneity between the regressors would not have deleterious effects on OLS estimates. A rejection of the null hypothesis indicates that the endogenous regressors' effects on the estimates are meaningful, and instrumental variables techniques are required.
Second, we may test the Hansen test to determine the overidentifying restrictions in order to provide some evidence of the instruments' validity. The instrument validity implies that which the null hypothesis of overidentifying restrictions cannot be rejected, as well as the null hypothesis that the instruments are appropriate, cannot be rejected.
Based on the above GMM technique, the estimated coefficients of Eqs. (5) to (7) are given in Tables 4, 5 and 6.
The empirical results about Eq. (6) are presented in Table 4 , which shows that per capita energy consumption has a positive and significant impact on per capita GDP for all the countries, except for Syria and Morocco. This implies that economic growth is elastic with respect to energy consumption, as a 1%, 5% and 10% increase in energy consumption raise economic growth within a range of 1.106%, 0.548%, 0.905%, 0.399%, 0.010%, 0.045%, 0.051%, 0.324%, 0.926%, 0.414%, 1.068%, 0.257%, 0.109%, 0.257%, 0.104%, 0.112%, and 0.118%, for Algeria, Iran, Kuwait, Libya, Saudi Arabia, Tunisia, Turkey, Yemen, UAE, Egypt, Iraq, Lebanon, Oman, Qatar and Jordan, respectively. For the remaining countries, no significant relationship is found. For the panel result, per capita energy consumption has a positive and significant impact on economic growth at 1% level. The magnitude of 0.725 implies that a 1% increase in energy consumption promotes economic growth by around 0.72%. This result is consistent with the findings of Shahbaz et al. (2011) for Portugal and of Omri (2013) for the MENA countries. The coefficient of FDI inflows is positive and significant only for 5 countries out of 17, such as Algeria, Libya, Saudi Arabia, Syria, and Turkey, in which it significantly affects per capita GDP. But, no significant relationship is found for the rest of the countries. This implies that economic growth is elastic with respect to FDI inflows, as a 5% increase in FDI inflows raise economic growth within a range of 0.026% (Algeria) to 0.019% (Syria). For the panel results, we find that only the FDI inflows have a positive significant impact on real GDP at 1% level. This implies that economic growth is elastic with respect to real GDP, as a 1% rise in FDI inflows raises economic growth within a range of 0.051%. This result is consistent with the findings of Azlina and Mustopha (2012) for Malaysia and Abdouli and Hammami (2015) for 17 MENA countries.
Furthermore, capital stock has a significant impact on per capita GDP only for 13 countries out of 17. Such as Egypt, Iran, Iraq, Jordan, Lebanon, Libya, Morocco, Oman, Qatar, Turkey, and Yemen. This implies that a 1% increase in capital stock increases the economic growth by around 0.131%, 0.327%, 0.213%, 0.070%, 0.189%, 0.336%, 0.300%, 0.27% and 0.214% for Egypt, Iran, Iraq, Jordan, Lebanon, Libya, Morocco, Oman, Qatar, and Turkey, respectively. The result is consistent with the findings of Abdouli and Hammami.
Finally, the coefficient of financial development is positive and significant for 12 countries out of 17. Such as Algeria, Egypt, Jordan, Kuwait, Libya, Morocco, Oman, Qatar, Saudi Arabia Syria, Tunisia, and Turkey, where it significantly affects per capita GDP. This implies that the increase of financial development increases economic growth, which is consistent with the results achieved by Omri et al. (2015) for the MENA countries.
According to the results from Eq. (7) presented in Table 5 , it appears that per capita GDP has a positive and statistically significant impact on per capita energy consumption for 11 countries out of 17. This suggests that energy consumption is elastic with respect to economic growth, as a 1% increase in per capita GDP increases energy consumption by around 1.238%, 0.601%, 0.780%, 0.179%, 0.852%, 1.505%, and 1.590% for Algeria, Egypt, Iran, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, Qatar Saudi Arabia, Syria, Turkey, and UAE, respectively. Similarly, for Tunisia and Iraq a 10% increase in the per capita GDP increases energy consumption by 0.156% and 0.551%. The panel result shows that per capita GDP has a positive and significant impact on per capita energy consumption at 1% level. This indicates that a 1% increase in per capita GDP increases energy consumption by around 0.193%. This result could be in conforming to that of Sbia et al. (2014) for the UAE and of Omri and Kahouli (2014) for 65 countries.
Regarding the FDI inflow variable, it is found that FDI inflows have a positive and significant impact only for 6 countries out of 17, such as Egypt, Kuwait and Lebanon in which, it positively affects per energy consumption. This implies that a 5% increase in FDI inflows increases energy consumption by around 0.018%, 0.080%, and 0.214% in Egypt, Kuwait, and Lebanon, respectively. This is consistent with the results achieved by Omri and Kahouli (2014) for 65 countries and Leitão (2015) for Portugal. For the remaining countries no significant relationship is found. Table 5 . Results of Panel GMM Estimation for Eq. (7) Note: DWH-test is the Durbin-Wu-Hausman test for endogeneity. UAE denotes United Arab Emirates. *, **, *** indicates significant level at 1%, 5% and 10%, respectively.
Finally, the coefficients of CO2 emissions and trade openness have a positive and significant effect for 9 countries out of 17. Similarly, for the panel estimation, there is a positive and significant impact on demand of energy consumption at 1% and 10% levels. This suggests that a 1% and 10% increase in CO2 emission and trade openness raises energy consumption directly and indirectly by 0.82% and 0.02%, respectively. This implies that the increase of CO2 emission and trade openness increase energy consumption. This finding supports the view of Shahbaz et al. (2015) for Malysia; and Destek (2015) for Turkey, and Saidi and Hammami (2015) for 58 countries. insignificant impact on FDI inflows. This implies that a 1% increase in economic growth increases FDI inflows by around 1.43%. This finding is in line with those of Olusanya and Olumuyiwa (2013) for Nigeria, and Omri and Kahouli (2013) for the MENA countries. Regarding the energy variable, we find that per capita energy consumption has a positive and significant impact on FDI inflows for all the countries, except for Kuwait, Morocco, Oman, Qatar, Saudi Arabia, and Tunisia. This implies that per capita energy consumption is elastic with respect to per capita FDI inflows, as a 1% increase in the use of energy increases FDI inflows within a range of 10.11% (Algeria) 7.99%(Egypt) 1.76%(Iran) 13.92% (Jordan) 0.44 % (Lebanon) 6.27% (Libya), 9.54% (Yemen) and 12.21% (UAE). For the panel estimation, per capita energy consumption has a positive and significant impact on per FDI inflows at 1% level. The magnitude of 0.808 implies that a 1% rise in energy consumption increases FDI inflows by 0.80%. This implies that an increase in energy consumption raises the FDI inflows .The result is consistent with the finding of Leitão (2015) for Portugal. There are also positive and statistically significant impacts of capital stock, population density on FDI inflows.
Table6. Results of Panel GMM estimation for Eq. (8)
Note: DWH-test is the Durbin-Wu-Hausman test for endogeneity. UAE denotes United Arab Emirates. *, **, *** indicates significant level at 1%, 5% and 10%, respectively. Overall, the above-discussed results regarding the individual cases can be Durbin-Wu-Hausman test (p-value) 17.306 (0.000) summarized as follows. First, according to the link between energy consumption and economic growth, our results supported the evidence of the feedback hypothesis for Algeria, Egypt, Iran, Iraq, Jordan, Kuwait, Lebanon, Saudi Arabia, Tunisia, Turkey, and the UAE. For Morocco the neutrality hypothesis is present. The unidirectional causality running from energy consumption to economic growth is supported for Libya, Oman, Qatar and Syria. In addition, for Yemen, the unidirectional causality running from economic growth in energy consumption also exists. Second, there is a bi-directional causal relationship between economic growth and FDI inflows for Algeria, Libya, Morocco, and Saudi Arabia. The neutrality hypothesis exists for Iran, Jordan, Kuwait, Oman, Qatar, and Tunisia. Furthermore, the unidirectional causality running from FDI inflows to economic growth is found only for Syria, Turkey, and Yemen; and the unidirectional causality running from economic growth to economic growth in Egypt, Iraq, Kuwait, Lebanon, Turkey, and Yemen; and the unidirectional causality running from economic growth to economic growth in Egypt, Iraq, Kuwait, Lebanon, Turkey, and Yemen. Finally, according to the relationship between FDI inflows and energy consumption, we showed that there is a bi-directional causal relationship for Egypt, Lebanon, and Yemen; a neutral hypothesis for Morocco, Oman, Saudi Arabia, and Syria, a unidirectional causality running from FDI inflows to energy consumption for Iran, and Tunisia; and a bidirectional causality running from FDI inflows to energy consumption.
For the panel results, we found that there is a bidirectional causality between FDI inflows and economic growth. This result is consistent with the findings of Anwar and Nguyen (2010) for Vietnam, and Lau et al. (2014) for Malaysia, and Omri and Kahouli (2014) for 65 countries. The existence of a bidirectional causality between energy consumption and economic growth supports evidence of feedback hypothesis. This is consistent with the finding of Shahbaz et al. (2011) for Portugal, and Omri (2013) for 14 MENA countries. Finally, the existence of a unidirectional causality running from energy consumption to FDI inflows shows that increases in energy consumption cause increases in FDI inflows. This is consistent with the finding of Leitão (2015) for Portugal.
CONCLUSIONS AND POLICY IMPLICATIONS
This study aims to determine the nexus between economic growth, FDI inflows, and energy consumption in 17 MENA countries over the 1990-2012 period using simultaneous equations models.
The main findings showed evidence of a bidirectional causality between energy consumption and economic growth. Feedback hypothesis is validated between FDI inflows and economic growth. A unidirectional causality running from energy consumption to FDI inflows is identified. This implies that the increase of energy consumption increases the FDI inflows for individual and collective countries.
Appropriate policies have been recommended for individual and collective countries:
First, we found a feedback relationship between energy consumption and economic growth. We showed that the neo-classical theory which assumes that energy is neutral for growth, is significantly rejected. As such, energy consumption is important in raising economic growth. The governments of these countries applied energy conservation policies, which will be favorable for these countries in terms of saving energy and making efficient use of it as energy is one of the major sources of goods and services production. Second, the bi-directional causal relationship between FDI inflows and economic growth in the global panel shows that an increase in the FDI inflow increases economic growth which, in turn; attracts further FDI into these countries. This result supports that these countries applied sound economic policies and foreign through the abolition of trade barriers and the application of free movement of capital flows as a source of FDI attractiveness, which raises economic growth.
Third, the unidirectional causality running from energy consumption to FDI inflows for the global panel shows that increases in the demand of energy consumption increase the FDI inflows. This implies that the government also applied the conservation energy policy to attract more FDI inflows, while, FDI inflows have insignificant impact on energy consumption. In this case, it is obligatory for the policymakers to build foreign policies to protect a sustainable use of natural resources.
